Nucleoside phosphotransferase from malt sprouts. II. Studies on the active site and the phospho-intermediate.
The phospho-intermediate formed in the reaction of the nucleoside phosphotransferase is an acyl phosphate, the phosphorus bound to the gamma-carboxylate group of a glutamic acid. Reduction of this intermediate with sodium cyanoborotritiide yields labeled 2-amino-5-hydroxyvaleric acid after hydrolysis of the protein. Nucleophilic trapping of the intermediate with hydroxylamine during the reaction with substrates leads to N-phosphohydroxylamine, which is the only reaction product at a higher concentration of hydroxylamine. Evidence is obtained from modification experiments that in addition to the carboxylate group a histidine is involved in the reaction. The pKa-value for the histidine derived from the photoinactivation of the enzyme is 7.6, indicating that this group forms a salt bridge to a carboxylate group, probably that group attacking the phosphorus. The acceptor nucleosides are bound only by hydrophobic interactions of the base, a conclusion obtained from fluorescence studies and quenching experiments. The hydrophobic interaction obviously does not involve pi-interactions to tyrosine and tryptophan residues, since their fluorescence is not affected by addition of nucleotide inhibitors. Modification of these residues leads only to unspecific inactivation. From the Scatchard plot of the titration of the enzyme with 1,N6-ethenoadenosine 5'-phosphoramidate, an efficient inhibitor (Kd = 1.2 X 10(-5) M), it can be concluded that there is only one binding site on the dimeric enzyme.